This paper presents a detailed analytical study of Gunn, SCR, and p-n junction and of the physical processes that occur inside. Based on the properties of these devices, models for Gunn, SCR, and p-n junction diode have been developed. The Xn). Otherwise is said to be distributed.
INTRODUCTION
Non linearity is an inherent property of semiconductor devices. Modern devices like the Gunn, SCR, IMA, and IMPATT devices, etc., are strongly non-linear. These devices exhibit complex dynamic behaviors. In order to design a circuit involving these devices, it does not suffice just to know the terminal behavior of the device. It becomes all the more necessary to design the device or model it properly. Though no general theory on device modelling is available, we can establish a set of systematic approximations to proceed from a description of the general subregion to a lumped model for the subregion. In the present analysis, first a general subregion is selected. Next, it is determined what physical processes and morphologic characteristics dominate the behavior of the subregion. Next, the form of equations is postulated that define the dominant factors on distributed basis, that is, with independent space and time variables. The postulated equations are combined. Approximations are then made, which in essence permit the removal of dependence on continuous space variables. The result is that the device is now approximated by a set of differential equations with independent variable time. The techniques available for network analysis and synthesis can be used to generate a symbolic model that will be network-like in form and therefore amenable to all the analysis and physical reasoning used with networks.
(A) Physical Approach
The most reliable and logical approach is a careful study of the physics and operating mechanisms of the device. The following steps are involved in the physical approach to device modelling.
(/) Device physics analysis and partitioning It consists of identifying the important physical variables, phenomena, and operating mechanism through a careful analysis of the device physics. This information can be used to partition the internal structure of the device into as many geometrically distinct regions as possible, such that each unit can be modelled separately.
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A lumped 2-terminal element is said to be linear if fl (.) (Fig. l(c) ). These figures give shapes of n(x) and F(x) at one instant of time. As the domain grows in size, it propagates from the cathode (x = O) to the anode (x L) with an instantaneous velocity vD(t). Shapes of n(x) and ,E(x) at different instant of time are governed by complex dynamics and affect device current and voltage as we shall see
One can write, 
na(E), nd(E), Em,D(E)are found for each value of (,2)as:
For each given value of (V1,V2) na(E) is obtained by solving the following scalar non-linear ordinary differential equation
where, Na(na, E;VI, 
V D is already obtained from equation 8(a) for given (V, V2). n d depends on both V1 and E so, nd(E) rid(E; V1; Em) Equations (7), (8) and (9) 
Integrating both sides of (11) from X to X 2 (12)
Let E has a single max at X X 3 of E Em value 
At lower node, 
This completes our derivation of model.
Derivation of Simplified Models
Let us recast (20a) into
(1
Integrating both sides from E o to E we get,
Accumulation layer:
Depletion layer: The junctions J and J3 will be forward biased while the middle junction will be reverse biased (J2). A factor of 2 is an in-added feature of these recombinations currents. The factor 2 corresponds to the fact that while the whole region outside the depletion layer contains only majority carriers, the region inside the depletion layer contains both majority and minority carriers in nearly equal numbers.
Referring to Fig. (3d) , we obtain IAh (hole current injected through J into N1 and which diffuses across N and collected at J2) + (hole current injected through junction 1 into N and which reconbined with e-in N1) / (hole current which recombined with e-in J1)m(hole current injected through J2 into N and which diffuses across N and collected at J1). Fig. 9 for the quenched domain, the steady-state voltage waveforms V(t), I(t), Vl(t), VE(t) and Va(t) Fig (10.C) To demonstrate that the internal dynamics of the SCR is much more complicated than that of bipolar transistors, we apply a very low frequency triangular voltage waveform V(t), as shown in Fig. (13 b) , and use the computer to obtain the gate IG=0.7mA Fig (13 c) . The associated IG versus vG relationship is shown in Fig (13 there is a small 'tail' in the current waveform in the cut off cycle. This is obviously due to the effect of the charge stored in the base.
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